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(54) GAS CONCENTRATION DETECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately detect gas concentration by 
preventing oscillation of applied voltage. 

SOLUTION: A limiting current type A/VF (air/fuel ratio) sensor 10 outputs 
an element current matching the concentration of oxygen in exhaust gas when 
a voltage is applied to a sensor element part. An applied voltage control 
circuit 21 comprises an operational amplifier 21a and resistances 21b, 21c, 
the output of the control circuit 21 being applied to one of the terminals of the 
A/F sensor 10 via a driver circuit 22. The output terminal of the operational 
amplifier 23 is connected to the other terminal of the A/F sensor 10 via a 
current- detecting resistance 24. The value of the element current detected by 
the current- detecting resistance 24 is fed back to the applied voltage control 
circuit 21 via a buffer 28. In the applied voltage control circuit 21, gain is set 
so that the inclination of an applied voltage line on V-I coordinates is greater 
than an inclination specified by the ac impedance of the element under the 
active state of the sensor and on the basis of the impedance. 
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ttCJ:09lftl*EJJ«3E{tr**^*#A*. ft&. So? 
*^a»IR i #9 0 G<D»SCtt. *^©3fcaw >tf- 

[0 0 5 9] H5«:s%sn*J:5C. WAtfy-fXCJ: 

ommiz. cm 1 ob^ie) a* r + o . 1 vj mm 

U«*©EPtt«BBlLblC«fc03lS^««I P*U. 2 5 
mA (=0. 1V/80Q) fc'ttXflsTS. uCi:?. 
A.&WBJ0. 7V (=1. 2 5mAX 5 6 0 Q) £tt 

iCfto. A.««jE<o«Sfl:icff^. b£«be (-fe>-y-epjD 

mJE) #0. 1125V (=0. 7VXfi|«0) fc'tfg 

flsr*. ij-jt, y^xsMaWiJttt-r-si:, -t>-tt-en 

HD«EE*«ri2. 5mVj fc'ttiMnU £*ijJ*»9jI$ 

co o 6 o j ftfi77. enflDm/BwanifS 2 1 . A/F-t> 

U-l 0R^«mt^tBfflffi&[2 4T?fllB£aftS7-r-KA* 
•j/7(HlKfci3^T. 5cnfc#t£lcg-3'< A/F-fc>ifi 0 

CO 0 6 1 ] 
C&5] 

= I p (mA) = 1 _ _1 

ATI V (V) R (Q) 8 0 

-easns. mmt^iiiffligfit2 4<7)#ijf#(i. 

1 . 5 6 8 



coo5 4]oso. mzmi<Dms.^z^x. mmm 

JEREF2£3V (m<D C&<DW£hmC< 3 V) . « 
SS*affl«gt2 4Ofit?iil*5 6 0 Q. *aftffl«r<03R 

^mstip^2. 8mA. xh-ff-tiHumtom^nmi 

pJOmAitS. 

CO 0 5 5] dOif^. *»RaiB9Ci3»t-6HOA i «0 
mffi«r3V+2. 8mAX 5 6 0Q=4. 5 6 8 Vj 
££9. Bj£<D*/B4 T3V-0. 5 5 2V=2. 44 
8Vj ttti. Sit. ah-f^ttaWCiiW-aBlOAjft 
com/Efi T3 v+OmAX 5 6 0Q= 3 Vj ££0. B 
*<&mJB4 T2. 7V=3V-0. 3 Vj 

CO 0 5 6] ftoT. entJDmJBEreflffll[H]£§ 2 

a. 

(0 0 5 7] 
C&4] 



T^S : ; — -r— =R (Q) =560 

A73 I p (mA) 

T-StStlS. fiEoT. 7-f-KA*-j/7lsIS&<B£flJfctt. 
flX (1/8 0) X5 6 0 = 1. 1 2 5 

<h&o. r i j *iBA5ct-e^tt056fir4c: 
coo 6 3] KUKDcfc^ic v- i *#te±0>&£t£sesi 

itf-ST*** (04 #98) . S X<Df££.\zmW 
CO 0 6 4] H^-IC. A/F-t>-S-l 0©aSS1#ttC«E 

mm*. 

UX ( 1/9 0) X 5 6 0 = 1 
tttK). fffSI pC£i;T8M)n«l=Efc*ft:S-&*l* 
£ U ft ir > C t . 

COO 6 5] cn»C>t 0T*3Ofi<0»8BTtt. H6<P£> 
EPJiomffi&L b (SSSiH >t-y>XZactraUffi 
#) J:0t>«#O**&Bto«flE«Lc£ttir>. -eniC 
=1:0. /<XCJ:a«JR3J*£«iMT*J:3CLTt> 
5. 

[0 0 6 6] T&fcS. amittJ£&l»tsliS2 l<Ofi]f»0 

[0 0 6 7] 
C»7] 



- 2 



0. 2 5 2 



-3 1.568 
[0 0 6 2] 
Cft6] 

mzi v (v) 
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fix (1/8 0) X 5 6 0 = 0. 9 3 8 

tft*. ±fij»a< rij **ic<c4cid>6. 

7 -f tWIimBEtiWm Wct» Z tlfi&frZ. 

H^iZti, 91to«JIffiilfflIfHlS§ 2 lftCDffijn2 1 b. 2 1 
cCgMIRl, R2£. Rl = lkQ, R2 = 7. 5 

CO 0 6 8] fci5. A/F-fc>tM 0<D#m (5£oS*#i4 
©*J») £ r 1/8 0 J . «8KttajfflfiR2 4©fiJ»«: 
T5 6 0J iTS*3IJ£0»a8©»&. 7 4 —Pity 9 

[0 0 6 9] 
[R8] 



S§2 l£J:Sfflfln«£EflMEfMWA/F-fc>-!f-l 0O3 
[0 0 7 0] Sfc. R?fa©-fe>-9-tB^#f± (V-IW 

tt) £t#-5^<. A/F-t>-y-i o »smsofSttiaaE« 

(52»-f >fcf-^>7sZ a c) AfftTfS. 

xa-r >K-y>^zac*«ftTrat. A/F-t>u- 

1 0 <teO, fB«L^"T<ft*. -tUT?* 
-f > f-^>7. Z a c 6<ftfcfi(r>*tt. T^faS JR^fi 

[0 0 7 1 ] £U:#£Lfc*3Si6<B#J8K«fcfttf. 6tT 
(a) mmi£fflffl\°l&2 lCfc^TV- IJ^hOEP 

fc. SlArtU£MffS»2 l^A/F-fe^-y-l 0£#tJ7 
*-K/<-y*HK©£fW* flj ty.Ti::t-5J;ol::L 

«JtT#5Ci7, A/F-fc>m OCifcfc&BUn* 
[0 0 7 2 ] (b) ««<cv-f 3>tttfc«C<Tt»9W0 



IS 2 ft4 Sfr*N&ft?8iaftfiE£«19&*. 

ttrfy'yz-tfffinztiz. z.<dwi£. ssa<cD/A. a 

/D«ft»^»T-r 3 ^tf&gKft* - fcfjft < , 

[0 0 7 3] (c) X>$>>ffl?«ro6IWfcfc«BStt 
a<*rigfc««fflA/F-fe>!t (ffJI2S2#BS) j^T 
2S«ifc«aj8II&JU*{fcLfc. -tiofcai). -t:>-t)-5St7-a$ 

mz.it mm 6 coepuattm^L c ewA/Ft^ 1 

[0 0 7 4] 2»S9ilC*itt*JI!2 t SS3(D|I5£CD 

[0075] 2 ammo&m ±e« i ©*j6©» 
T-r*t. 0 1 o <nMmzft^m?&&itf®±T2. z 

« (V(i:?|ffti»»») Citaft»&fc<fctK 2£tt 

[0 0 7 6] z:z-z&mi&<o&m-e\z, asic^ans 

^l25i?at»c«i^S*i:1-^EfJSDmffi^L c \zm 

-5. 

[0 0 7 7] H9 li. **JS©»l8C*Jt*ffi«litttttl 

( i ) m&vim 8 o ox:mm r- 

<D^^y\d-y>7,Z acfCi^^SiO^M^WTC 
#&£Ul!*l£ft L c . ( 2 ) ^?-g{gT«.^ (JH^a- 
6 0 01CSK) ■CWXS'f >tf-^>7xZ a clCctSS 

L. -toaiRLfcai2iD«BEJH&flt"3TffllD«E*«Wr 
5. ±E (1) . (2) fl)«»)»Att*TiMWIC*^ 
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(o o 7 si '&ot. &&mm$^&&ffm&mz\tw 
SaftEEIS L c iZaOJ:o izmanizmw®® 3 0 <Df>m 

izmunEEoftmmmznz. t.tz. m^t&T^z 

w&v&Tgsn, l d%mz-ti?r®mnE&®w$nz 
tmzm\ins.(DRmtmm i± ns. 
[0 0 7 9] Ei.imaon^^sKi.tn^. ±iesgi 

so. v- i&%±v>mmnE.m<D®%zm&&'£L, 
^n$mz<n&tezm&<Dmam!£&z j t>vmTi&\z 

iz&TLfzmiz < &&-f-5 d twc& 

[0 0 8 0 ] &3<Dnm<Dj&m 01 uzmztizz 
nz. xb^*i&®?<D-f&$)tL&Mi£Mmwnm2n 

o ic*t i/ . £*sjt u - >mmx'<D u - > a- >sw# n 

R5MBSIfctti*K;tol*Sft< UK) . £$.i£CD&tHfi!g# 
[0 0 8 1 ] *£T»3©3l»0#!BTtt. V-I»tt 
*THf tcBlU0«ffijWR»«8l*ai*C^*»* £ 5 \Z L . 

[0 0 8 2] H 1 2fi. #*16<D#aiC*5ttSffi«lfctt 
ffigg©«*g£*Vf«S20T&*. Hl2Kilr>T. 

2 8^ILT3>x>1t3 1 a t«tS3 1 biSfflUfc 
l*OLPF3 1l:AASn. I5ILPF 3 lT-iSdiSfilc 

#*w*anfc«. 7729 ^L-cwteewjom/i 

^[UgS2 1 tlWii^tlS. #H;&£c7)JgggcDL P F 3 1 
(2i:&CDLPFT-®-5#. MAtf 2&-*>3*&i:. te<75 
LPFft.iH. L P F 3 1 f23]ftWEfH99(§l& 

2 1 ^A/F-t>+M 0 ££i?7-<-h*A>;/i7j&(Dcp(; 

[0 0 8 3] ::t-, H#*/BR*ffl(r»fcHff«aEao 

A/F-fc>U-l Ofi, 0 13 (a) <nmffi\sl&T'%TZ\ 
fctfT**. HI 3 (a) O^HfiSKHCiSUT. Rgtt 

SSST&S. xfc. 013 (a) \mm (b) ©£5 

i:ffi3§ftT#^ a cmt A/F-t>iti oicsewtai 

ia«T**CtaS»6. f!t2013 (a) l'i3^T«mi 



©»t**«Rg-R i -C f ©8»*a4 itCttS fe» 
i?T. 013 (b) OWBSBfi. mB 
(c) ®J;3fcJMefcHPF (A< AX74 ©^E 

[0 0 8 4] A/F-fe>m O0>Httaftte 

«014 (a) ©cfc-5&$H4£&-5<Z>»C*fU LPF3 
1 <D/Ii£&#ttt20 1 4 (b) ©J:3fc1Wfe£&*. '& 
oT. [3g§£#:T-«0 1 4 (c) ©J;3fc1$tti:fc0, 

[0 0 8 5] LPF3 1S«fflt5*ft. ■fc>U-(S£tt 
Z&Stf&Z. £fz. A/F-fe>itl OWSiSSSg-et) 

L P F 3 1 1 0 H z gg<b Lit. 

[0086] &±%3<Dgm<D&mx-it, gmttteiag 

m.\Z&tfZ> y j - H A' •;/ 7 L P F 3 1 

*, En»o«E»iffliiHigS2 ic£4wao«E<D*tt:a«* 
as$-&4«t5(cufc. /-fXi?. $s#©fi 

[oo87] v - 1 m»±<DWtanE»G>m* 

£. -fe>1retttt^T-©A/F-fe>1tl 0OSfffifi3R?« 
#ER i CT«S*n*«#K:-»S-&*J:3CLfc. d 

[0 0 8 8] ftfc. 2(s|6«OiaS(D^Sg«. ±E«^C 
-tr>U-t^tJ7-f-KA'-yi7iaSS©±|iH#* r l j 

Tic^si-r^. m^tmmnmmmisi^iz^immm^ 
c o o 8 9 ] c-f ) enjnmEEfflWsfs 2 1 veamwziz 

0 aOWT-SXSH >t:-y>XZaci0Vht®5 
.t^ir. piHHni«JEiW»lHl»2 iic«k5SiJo«E<oSft 
*^S<JIC{2. 02 1 (a) t^ra 
07^- KA-y 7 «»;jgi£@»* xns. :ni:«fc 0 . 
->r>b}girE (SiK^ttlfflS}n2 4) tj:o«manfc 

m&<Dm?m% ($.m.nm.ft) &mi&2ti. ^tm& 
&{tiz#LTmtoni£%fcWh£^izit>iztiiiiamzm* 

-#fWziLottkm.£te*. 
[0 0 9 0] (□) aiMBEMflSK 2 1 IC«k5BPfin« 

?S2 1 $^6!cT^^^7>7*2 1 a©^;U-U-hSa 
<S*4. 0i|A«^^7>7'2 1 a<D7.^-U— 
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CO 0 9 1 ) (A) 01 2 0LPF 3 1 ICftATia^HI 

(-) 01 2<DLPF3 lCtta.THl 5 (a) CDH1SS 
015 (a) T'teLPF 3 l<D&fc3 1 a© 
ft4pDCJE«SSIaI»3 2%moZ.£T\ P]0 (b) ®«k 

5ceP2n«E*<aft:i/ (vi— v 2) . -e-ncfcoayin 
«E«)iEflsxae«<as$n«. ±ib H) ~ (n> oft 

(0 0 9 2] ±!2HJ@<75^§gT-«. fifittttBI^CiJ 

smm&REF i €ie Aia5«»c2a£ssfi9fcjE<bs -a-fc^ 

*"C7>72 3©*WffiREF2£IEftWffll;:3JS« 
(0 0 9 3] ±lEJS2©|ll60#tt"Ctt. ffiScQglftrtl 

WlcBiaCKSf HrftWKtt. 01(Djgft2 1 c£ 

(0 0 9 4] ±E»l~W3fl)jll6«)»J8C*Jt>T. A 
/F-t>-3-7j*?&B3tt!IA»sett«!8K:M**-C«C«>BllP 

(0 0 9 5] ±l2&HJSO»J8Ttt. «1SA/Ft> 

tt. A/ F-t nfcffiilBtfcttHlSBfiWI.C^affl 
T#«. OsO. NOx. HC, CO^<73#Xzgg/iji# 
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#«. 

[0ffi©fflJ*fcK9n 

(an 36w®3iJfi©»»n*it*ffi*8ttttaj8«o« 

[0 2] A/F-fe>tJ-0-fe>-tf-3R7««)«lffiS:S-rWriB 

(0 3] A/Ft>*<DV-lWfeSiRrB. 
(04] V- I/S«±©B]»i«ffi»S«rH. 

(05] v- 1 flt«±©a«Hi«Ei!i*3RrB. 
(06] v - 1 mmto&vjnniz&ZKtm. 
(07] v - 1 mm±0man!£^^-tm. 

(08] V - I JBflUiOSlJlrfftElllSS-rH. 
(09] »2©jMfi©#ttfCiJtr>T. a«tbttaSE«0 
«g£^-f#?fi$0. 

(010] jBaE*-?»fitt«^atoH«**r0. 
(0in v- 1 j^^±^eiiiD«/i^^*-r0. 

(01 2] JB3 0*»0»I8C*V»T. gttftttttigJI 

©sts&^r^0. 

(013] A/F-tr>-y<D#ffimaosse^-r0. 

(01 4] A/Fir>1ftLPF©JlK§C^tt£^-r 

0. 

(015] aian«E<o3Eftaa*aKi*i**fc»«)@» 

*?SfiE£^T0. 
(016] QjMK&X?«ft0Xft®tt?*iii?B. 

(017] i!f^»flf-fe>-y-©«iS[ftiftts«-rH. 
C0i8] v - 1 js*±oDajiD«ffii»'t«rH. 

[019] 7^- hVXy^jROfllJfcSjST^T^H. 
[02 0] WiB«BE. SfrfBat&tfWFISHSfiOfcfcS 
fsit'9'i A-^r— I s . 

[02 1] 7^-hV\*'yi7^SiV-I#ttt$S 
T0. 

[02 2] 7^-PA-;^«Smf;i'0. 
1 0-^X»S-fc>-y-iLTOA/F-fe>1t (ISJt«sg 

16-ttawwf. 1 7 -Mflti 2i, 3 

0 -ePttrtttBEiWWBB. 2 1 a-^7>7*. 3 1-L 
P F (O-/**?*^) . 
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